Introduction
Hysterectomy is a common major benign gynaecological operation and is associated with significant postoperative morbidity [1] [2] [3] . There are several known risk factors for postoperative infectious morbidity, such as age, smoking habits, obesity, use of prophylactic antibiotics, duration of surgery, duration and use of transurethral catheter, duration of hospital stay and mode of hysterectomy [2] [3] [4] [5] [6] .
In the late 1990s, Henrik Kehlet introduced a multimodal approach of perioperative care for enhanced postoperative recovery, so called 'fast track' 7 . The concept comprises providing the patient with preoperative education concerning pre-, per-and postoperative care, optimizing anaesthesia, and management of pain and nausea, early postoperative mobilization and enteral nutrition with intravenous fluid restriction perioperatively [8] [9] [10] . A fast track regimen has been shown to reduce both the length of hospital stay 11, 12 and the number of postoperative complications 8 in gastrointestinal surgery.
The fast track concept is often associated with perioperative intravenous fluid restriction. Fluid therapy may influence the postoperative course 13 . Hypovolemia is associated with the risk of tissue hypoperfusion and organ dysfunction, and hypervolemia may cause oedema and an increased risk of complications particularly from the cardiac, pulmonary and gastrointestinal systems. Increase in body weight postoperatively has actively been treated with diuretics 13 . A restrictive fluid regimen can reduce postoperative complications after major abdominal surgery 13, 14 . There is limited information about fast track programs in gynaecological surgery [15] [16] [17] and no information has been presented describing risk factors for postoperative complications after hysterectomy in a fast track setting.
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We have recently presented the results of a randomized trial "General anaesthesia versus Spinal anaesthesia with intrathecal morphine in fast track abdominal hysterectomy" (the "GASPI" study) with the primary objective duration of hospital stay) 17 . The median duration of hospital stay was less than 50 hours 17 . The present study is a secondary post-hoc subgroup analysis of the participants in that trial. The aim of the present analysis was to investigate the incidence and nature of risk factors for postoperative complications after abdominal hysterectomy for benign gynaecological conditions in a fast track program.
Methods
This prospective, multicentre cohort study of women undergoing subtotal or total abdominal hysterectomy for benign gynaecological disease was conducted in five hospitals in the southeast Health Region of Sweden. All the women in the cohort had participated in a previously presented randomized open controlled trial comparing the results of fast track abdominal hysterectomy under general anaesthesia with results under spinal anaesthesia 17 .The Regional Ethical Board at Linköping University approved the study. During the study period the trial underwent quality control by an independent monitor.
Inclusion criteria were: ASA 1-2 women aged 18-60 years with benign gynaecological disorders (cervical dysplasia and endometrial hyperplasia included).
Exclusion criteria were: Former or planned concomitant bilateral oophorectomy, postmenopausal women without hormone therapy, gynaecological malignancy, morphine allergy, physically disabled, severe psychiatric or mental disorder and any condition contraindicating regional anaesthesia. The patients accepted participation in the study by signing informed consent.
Modes of hysterectomy and skin incision were decided on by the gynaecologist.
All women received prophylactic antibiotics preoperatively. The content of the fast track program is summarized in Figure 1 . We used a standardized restricted regimen of intravenous fluids perioperatively.
The target for the total amount of intravenous fluids was set at 25 ml/kg per day, provided no complications had occurred. The patient was actively encouraged to drink and eat without restriction as soon as possible after surgery. Parenteral infusion was terminated on the morning of the day after surgery if the postoperative course was uneventful. Body weight was measured on the same scales preoperatively and on the morning after surgery. The calculation of change in body weight was adjusted for the weight of the removed uterus.
Postoperative pain management was based on paracetamol and diclofenac orally.
Additional pain relief including morphine was offered on request.
The criteria for discharge of the patient were standardized. The patient had to be mobile, able to tolerate a normal diet, and be able to obtain sufficient pain relief with oral analgesics (VAS ≤ 4). She also must have voided spontaneously with less than 150 ml residual urine and show no signs of mechanical bowel obstruction. If the patient had urinary retention at discharge, she received a transurethral bladder catheter for another couple of days. The catheter was then removed in the out-patient clinic and the residual urine volume controlled ultrasonographically.
After discharge the woman was regularly contacted by telephone by the research nurse; initially the day after discharge and then once weekly until the 5-week follow-up visit at the hospital. If the participant showed or reported signs or symptoms of an overt or incipient complication during the hospital stay or at the telephone contacts she was referred to and examined by a doctor. In that way all per-and postoperative complications that occurred until 5 weeks postoperatively were systematically registered and classified.
Major complications were defined as: death, pulmonary embolism or deep venous thrombosis, all injuries to bladder, ureter or bowel, or to vascular structures such as the aorta, vena cava or iliac vessels, or any other reason making a re-operation necessary during the study period.
Statistics
No power calculations were done a priori for the outcome measures in this study. The power calculation of sample size in the "GASPI" study was based on the primary outcome, duration of hospital stay, and has been reported 17 .
Continuous data are expressed as median (range 
Results
One-hundred and sixty-two women were included in the study. Forty-one women (25.3%) developed one or more postoperative complications. The number and type of all per-and postoperative complications are shown in Table 1 . Major complications occurred in six women (3.7%).
Nine women (5.6%) suffered per operative complications: four women had bleeding of ≥1000 ml and one of them needed blood transfusion; three had bladder injury; one received blood transfusion due to low preoperative haemoglobin, and one had re-operation before ending anaesthesia due to retained surgical towels. Nine women (5.6%) had postoperative complications during the hospital stay.
The majority (80%) of the postoperative complications developed after discharge from the hospital and all but four of these women were treated in the outpatient clinics.
The four exceptions were readmitted to the hospital; two women had infected pelvic haematoma, one had a lower urinary tract infection, and one had a wound infection.
These were all treated conservatively with antibiotics.
The most common complication was postoperative infections comprising over 60% of the complications. Commonplace wound-related complications such as wound infection, seroma, haematoma and superficial wound rupture constituted nearly 55% of the reported postoperative complications.
Possible risk factors for postoperative complications were divided into factors derived from demographic and preoperative clinical data (Table 2 ) and clinical measures (Table 3) . Obesity (BMI≥30 kg/m 2 ) was a strong independent risk factor for complications (OR 8.83). Women with earlier laparotomy were also at increased risk for postoperative complications. The length of time with transurethral catheter and duration 13 of hospital stay were also significant but weak independent risk factors for postoperative complications.
The relative change in body weight on the first postoperative day was found to be an independent risk factor for complications (OR 1.52). The median relative change in body weight on the day after surgery was 0.5% in the subgroup of women that had any complication, and 0.3% in those without complications. This corresponds to an increase in body weight of 0.4 and 0.2 kg, respectively.
In order to estimate the association between relative change in body weight (y) and amount of intravenous fluid given (x), a simple linear regression analysis was carried out. The analysis revealed a weak but statistically significant positive association between the two variables (y=-0.355+4.511*10 -4 * x; R 2 =0.054; p=0.0044). Only three women (1.9%) received intravenous fluids after the day of surgery: one due to reoperation, one with a vascular injury and heavy peroperative bleeding (3000 ml) and the third due to post-dural puncture headache.
Discussion
This study showed that postoperative infection and wound healing complications were common and dominated the pattern of complications after fast track abdominal hysterectomy. Major complications were relatively rare with a rate comparable to that reported in a large Finnish study 3 . Although minor complications may be difficult to compare because of different definitions, the complications in the present study seem to be similar in type and frequency with those reported in other studies of benign abdominal hysterectomy carried out in non-fast track settings 1, 3 . The study showed that obesity was a strong risk factor for postoperative complications even in a fast track setting. This agrees with results from other studies of benign abdominal hysterectomy 3, 4, 6, 19 . Contrary to the finding presented by Brummer et al. 3 we found that previous laparotomy was strongly associated with an increased risk of complications. Our finding is consistent with that of Nugent et al. 20 who found that prior laparotomy was a very There are certain methodological limitations of the study. The "GASPI" study was designed and powered to compare differences in length of hospital stay 17 . The present report presents secondary analyses of data of the cohort that participated in the "GASPI" study. Sample size calculations were not done for these secondary objectives.
The results should therefore be regarded as exploratory and hypothesis generating and consequently interpreted with precaution. An important strength of the study is that data were prospectively collected; the trial was conducted in accordance with good clinical praxis and was monitored by an authorized independent monitor. According to the study protocol, the intravenous fluid was aimed at 25 ml/kg/day and this goal was achieved indicating good compliance with the protocol. These issues may increase the generalizability of the results.
The fast track regimen used in this study was strict in regulating the mode of anaesthesia, mode of prevention and treatment of postoperative nausea and vomiting (PONV), mode of pain treatment, and criteria for discharge 17 . We also included a standardized, restricted regimen for the perioperative volume replacement in order to avoid postoperative weight gain and facilitate postoperative oral intake as it has been proven advantageous in major abdominal surgery 21 . Brandstrup et al. demonstrated a dose-response relation between complications and increasing body weight after colorectal surgery 13 . We found an inappreciable increase in body weight on the morning after surgery in a group of otherwise healthy women undergoing abdominal hysterectomy but with a substantially lower increase in body weight. However, we did A fixed fluid regimen is unlikely to prevent both hypo-and hypervolemia in every single patient. An individualized "goal-directed" fluid regimen maximizing stroke volume with colloid boluses in major elective abdominal surgery has reduced complications and improved return of gastrointestinal function in randomized trials 22, 23 .
Until non-invasive non-costly alternatives of haemodynamic monitoring are available there is still a place for standardized fluid regimens in routine surgery on ASA 1-2 patients.
In the literature the change in body weight postoperatively is usually described in kilos 13, [24] [25] [26] . In order to describe possible fluid load it seems physiologically more correct to describe the relative weight gain. It is interesting to speculate about why some 17 patients increased more in weight than others since we used a standardized fluid regimen based on weight. Although significant, we only found a weak positive correlation between intravenous fluid volume given and relative weight gain. Other factors must be involved in the explanation of the fact that some women increased in weight more than others.
In (%) . BMI = body mass index; CIN = cervical intraepithelial neoplasia; CS = Caesarean section. † Unadjusted logistic regression analysis. † † Multiple logistic regression models adjusted for age, body mass index, smoking habits, mode of hysterectomy, operating time, peroperative complication, time with urinary catheter and duration of hospital stay. Statistically significant results in bold. Table 3 . Clinical measures in relation to occurrence of postoperative complications in 162 women who underwent abdominal hysterectomy in a fast track model.
Characteristics
Women with postoperative complication n = 41
Women without postoperative complication n = 121
